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DEMOGRAPHIC DETECTION THROUGH INPUT DEVICE INTERACTION
MODELING
ABSTRACT
A system for the detection of demographic profile during user interaction through an
input device is disclosed. The system tracks a range of signals about a user's interaction with the
device and analyzes the signals via a model to provide the estimated probability that the user is
within specified demographic buckets. The user’s monitored online demographic profile is used
to make realtime changes in the targeting of advertising and content that takes account of shared
devices.
BACKGROUND
Detecting the demographic profile such as age or gender of the current user of a device is
necessary to enable appropriate content targeting. Content should be socially relevant to user’s
interest as well as legally appropriate, e.g. in the case of minors. Traditional methods of
restricting the content are coarsegrained and rely on stable identifiers that are considered to be
single user, such as a login account. The increase in mobile devices has led to an increase in
device sharing, especially with tablets that are often used by more than one user within a session.
These users usually vary in age, gender and thus related interests, buying power and stage in life
cycle, as well as vulnerability to mature content. Determining a user's demographic and the
presence of multiple differing users within a session enables increased contextual awareness for
advertisers and publishers.
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DESCRIPTION
A system for the detection of demographic profile during user interaction through an
input device is disclosed. The system tracks a range of signals about a user's interaction with the
device. The signals are then analyzed via a model to provide the estimated probability that the
user is within specified demographic buckets. The system then makes the demographic profile
available for set purposes, that may include targeted advertising.
In one instance, the user’s monitored demographic profile is used to make realtime
changes in the targeting of advertising and content that takes account of shared devices. Some of
the signals monitored may include the size of the digit used in the touch interaction as well as the
fluidity, the time elapsed between selected input elements where there is a clear chain of local
events such as confirmation dialog and accuracy of motion. The accuracy may be determined
according to how precisely the user presses the touch targets on the device, for example. Further,
alongside using the touch input mechanism, accelerometer data may be used in order to get a
better sense of the user's motor control skills.
In one instance, the parameters are captured as a continuous input stream processed in an
online manner where 'online' means continually updating the expected demographic values based
on the latest data as well as the previously recorded data. Due to this, the accuracy of the
demographic profile could increase over time as more data is provided and convergence on the
user's personal input pattern is achieved.
For example: a tablet may be used by a parent to watch videos using their signedin
account. If a child joins them and asks to use the tablet, the system can detect the change in digit
size from large to small, as well as fluidity and accuracy (deliberate and accurate touches as
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against inaccurate 'noisy' touches). The system then takes an action and adjusts content delivery
to ensure that advertising is appropriate to an audience that includes a child.
The analysis model on which the system is based is derived via a machine learning
algorithm that processes training data gathered on a large set of users with known demographics,
forming a panel. The recruited users are asked to navigate various standard interfaces and
applications in order to gather the range of viable parameters for the specified signals.
The advantage of determining the user’s demographic in this manner is that the online
monitoring system adapts to realtime changes in the demographic information. It is possible to
determine when multiple users are interacting with the device as when friends are huddled
around a tablet or when the user changes during an existing session where the parent hands a
tablet to a child. Thus the system enables more granular targeting of advertising and content that
takes account of shared devices.
The particular mechanism for the determination of demographic profile through input
manipulation is powerful and could be used as a general approach across any touch input device.
The method has advantages over a technique such as facial recognition, for example, as this
method does not require a camera and would be more socially acceptable over a camerabased
method. 
This system uses behavioural inputs in order to build a profile of what the expected
attributes are of the user, rather than trying to identify the user via singularly or uniquely
identifying qualities.
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